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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a source follower circuit capable of 
canceling offset with high accuracy and to provide an output circuit of 
liquid crystal display using the circuit. 

SOLUTION: This source follower circuit has an NMOS source follower 

transistor 11 in which the drain is connected to a power supply VCC and a 

current source 12 connected between the source of the transistor 11 and the 

ground. In this case, the offset cancel structure is formed by connecting 

one end of a capacitor 13 to the gate of the transistor 11, connecting a 

1st analog switch 15 between the gate of the transistor 11 and a precharge 

power supply 14, connecting a 2nd analog switch 16 between the other end of 

the capacitor 13 and the source of the transistor 11, and connecting a 3rd 

analog switch 17 between the other end of the capacitor 13 and Vin. 
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^5 3©flfiffli:V-X7*n7h7>vX^5 l©y- 30 
X(D^fcm2 07^ayX'f u/^5 6*<. 
3©ftfi«i:«^ag (Vi n) OP B 1lC^3©77 v D^Xi' 

D7h7>vX^5 101«K>i!!CNMOS©h7> 
vX^ 5 8 3i»*X3-H»«Sn, S5lCV-X7*n 

ftfcPMOS©y-X7*D7 h7»'7? 5 9WWt 
6tt. Axa-H}|^h7>-7X? 5 8 43±^y-X7 
*P7h7>-/X^59©y-h • V-X*ja»«Wlt 40 

v c c ffl \zm vaw 6 o £ ntz m& t a o x n 

[0 0 2 7] ±B«(KO«2SWt»»K«R4y-X7* 
P7leIS§IC*3UT : b. »l*«»lBC«*y-X7*D 
7EII&©iai&IMts©«£i:RHIH;:. ffl, ff2(7)7^D 
^7f5 5, 5 6 ttSMSMMB] (T'lJft-i'W) 
(I*> (ffl) ft*. ffi7J»IF^(C7!-7 (PR) 
$ 3®7*D7'X1'-;>'3 1 5 7 tt«Pfl|)«MlC*7tttt. tU 
.73ffl^lC^>«Slt^-5. 

[0 0 2 8] tC5T. y-X7*D7h7»'7^5 50 
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>->*X^ 5 8 £J#fc&t>Jg 1 §£«S!CD$6£col§£lc 
tt. *fll«IMtUl*«!MlC*tt4y-X7*D9 hy> 
5 1 ©fjfK6 (#tC. y- h - H U-f >tEV g 
d) *W«toTL*7fc«6. MOSh7>v'7^0Vd 

s (Hu-r > - y-x«JE) -ids (Ku--r>-y- 
n) ©7*- h - y-x«jEv g s i &aaj(i!m©y- i- 

- y-Xtt£EVg s 2A«^lC-aL*V»Cd:*t*0. 
Vo s -Vo s ' ft<D*7i:v htfBZZttf&Z. 
[0 0 2 9] tZ\Z&, C©»2*IS»«lZfi^Ttt. 
y-X7*37 h7>vX^ 5 1 ©HU-OfflfllCNMO 
S©h7>vX^5 8£#X3-FJgirr-5<i:<!:t)l;:. 
y-X7*n7 h7>yX^ 5 l©y-ht*X3-H 
&ffihy>i?X5> 5 8©y- h©WICPMO S©y-X 
7*P7h7>-77^ 5 9£&ffl.LtzCtT\ y-X7 
*D7 1>7»'7^5 l©7-'-h - >fEVgd 

*. yu^-vW^fcuTt). ffi.#©ft^*m7j-r 

[0 0 3 0] Z\iX\t. y-X7^-D7 h5>->*X^5 1 
©FU-f>«E*Vd. y-h«E$V g> fcxa-H 
tttth5>5>X*5 8©y-h - V-X*EE*Vgs5 
8. y-X7*37 h7>77? 5 9©y- h - y-X 
tESVg s59ir^i. 
Vd=Vg+Vg s59-Vg s58 

V-77tD7h7>-7X?5 1©HK> 

mE v d *t-t©y- h«E v g icrt; i;T*ftr **» St 
[0031] m imm^mom^mmzit^t, y- 

77*D7h7>^5 1©HK>tES!llt *3 
J:f*73-KMt>7>y^5 80y-XMtE 
y<>^© 1 (CTt*. Lfc^T, y-X7*D7h 
7>->*X*5 l©K»^*fttJ:*Affl**7-ty h« 
ftttW^r*. *©tt*. K7>y7^tt©«60t 
lc»-r*ffl*«tt©«6-3**J:D<S«T**iia:lC!ft 

[0 0 3 2] &*5. *2#!«»!lllcff«y-X7*n7 
@8©l3g&l&ftM:::n>Ttt. H2 0M5>m-l« 
i:S^< ff l y-x 7 a □ 7®8&©lelg& 

»f^©«^irai;T**. st. ±ati/fc@B»«i:ff 

O^mt. y-X7*D7(E]8SS'#U-> l J3>TFTT 

[oo3 3] H7«. m2mm&m<»mBmz7fiT®& 

^kLT*S. CW&JgWC&^Ttt, y-X7*D7h 
5 > ->*X ^ 5 1 © H l"f >ffli]iC77 X 3 - H«« Lfe h 7 
>->*X^5 8tLT, T7l/'r>3>iOh7>-7X? 
58' $ffll>tMeSoTH5. 
[0 0 3 4] 77l/7->3 >S© h7>vX^ttA©gg 



( 6 

9 

ffittEV t h^OCh^S. 7-37*D7h7>v 
X?51 <Df- V t H l"f >MlC»«-r4 7-3 7 * □ 
7rtU&£tt©®6JcT&oTt>. 7-37*07h77 
73:? 5 lOHK 7«EVd£-?-©y-h«EVgl;: 

SUfiJgftOEIttflllSlI*^* 7-3 7 * n 7 h 5 7 
*5 9£*B&T#-5>fc#. *©«-£ttl3l&ffi«*/h3< 

[0 0 3 5] H8tt. »2**»l»Cff4y-X7*n 
7 Is]8S£&iI«*3£fi©*¥ K 5 -f /tCfitt* IB* A y 10 

flTtt. Sf§l5Sffif^lC#Sfcffl0y©«££|13flSK. ffi 
8©DA3>/W2 8 ±&3 f>y hbO~b2(C 
^LTS*SES^SDA3>/N-^3 1*, Tt3t 
y Kb 3~b 5{CMUT3< yfH+t/V^TKi 
DA3 7A*-^3 2S-tft-€ ! nffll»fc«lJ«0«^lC*H 
T. X-f7f K*t/t->5'7KiDAa>A , -^3 2 

R©t7t7 hffllfflO+t^i'^ 5 3 LtM 20 

[0 0 3 6] H9». *569l©S63£J6»tB£jS-rEH» 

IC. NMOS(D7-33*D7 h7>-73^6 1 ©y- 
Ml*V/V7*6 SO-WiSnSitt)!:, 7- 
X7*D7 h^>-73^6 KOy-ht^Uft-i 7m 
M6 4<DlSHZ?&l<D7i-nifZ-iy?-6 5#, *WV7 
^6 3©«ty-X7*D7h7>y7^6 lOV- 
30P B 1(C^2©7^-D7'3'f -y^6 6#. +WV>^6 30 
3<Dfo1®tm^m (V i n) OP»1l:l3©7tn^X-f 

P7h7>yX^6 10KH>fiIl:NMOS©h7> 
73*6 8##33- H»«Sn*ttt>l:. 7-37 
*D7h5>-73^6 l©y-ht*3H-K«igch7 
7-73?6 8©y-h©p B 1l:+t^y^6 9*^j*S 
tl. $SlC*3n-KSiKh7>-73^6 8©y-hi 

[0037] ±is*fi£©» 3 mm%m\z%z 7-3 7 * 40 

70»©!§ll&Iife©«££raf|H;:. IB 1 . S2®7tD 
?3-fy^6 5, 6 6ttWI*flm (7'J^Y-i 7WK) 
\Z*> (IB) ttffi. mXJffiF B 1tC^7 (PR) ttfctfct), 
Sg3©7yD7"3f -yy6 7«Jpffl«8PgiC*7«Sg. til 

f7 1B, JBl, ^2©7^Dy3i'^5 1 6 5, 6 6(3 
XML. *MMBMfc*7tttt. HlA«IM«C*7tttttft 
5. 

[0 0 3 8] «iS7 0©«E«Vcte. 7-37*D7 50 
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H 7>-73^ 6 l©7'Jft-yfEVp r e©lEI 
lC*tLT$>£*£*tt77 htLfcttirttSt*. ^©-7 
7Mtt. 7-37*D7 h7>v3^6 1 <t*33- 

T&S. ft*. «iE7 0©«EttVc©ttfc9|-. 7- 
37*D7 K7773* 6 1 ©y- hm&ZXtltLtz 
7-3 7 * D 7 d <*: t> nJ^T^S. 

[0 0 3 9] ±E©M*lCfc^T. »1. S2©7tD 
7"3f'>y65, 6 6 iS3©7tn^1'7f67i: 

-37*D7 S77-73* 6 1 ©A73 (y— h) ttiiJ] 
(7-3) IC+V/tv^6 3*««LTSKh5>^ 

* 6 1 ©y- h - 7-3«eev g s izmztznffizw 

«t. ttl?3»8WlC*5UTC©^V^->^6 3©7-3fii| 

[0 0 4 0] fiUiOHiM&fPiiiii*.. **Jg^figiw*u 

Tit. 7l8Pgicm4©7yD^3-r-y5 L 7 1 

t * >tt^.lcT £ C t \Z i 0 . * 3 3 - Kftflj h y 7 7 
3^6 8©y-h*SEffiVclC7 p U?Y— * 
LT. ttJ73Wrait*J^T^4©7^"Oy3-f y^7 1 * 
^3^«|lcTSdi:(CiO. *33-H»tth7>-7X 
^6 8©y-h«r*jg7 0*>6IOO*-r. 
[0 0 4 1] C0S4©7tan-f7f 7 1®t>/ 

73^6 8©y-h«&£. m$M!£V C C J; 0 *>}§&< 

m&WmttlZlt't.T. y-X7tP7h7>^^6 1 
©KK>tEi«g<&4. dtllCctO. 7-37 *D 
7 h 7 773:5' 6 1 t LI. #'J 7 'J n 7T F Tfc£© 

rnmn&v t h^<«o«b^f^ui-7/yx 

H<h LT, Sth7>yX^6 1©FK>iEW 
ffi^©y-f±5>y7U>-7*i£ 

[0 0 4 2] 7-37* D7h 5 773;$' 6 1© 

y-N- KU-f 7«EVgdlCO^Ttt. £2$l|Jgtt 
!C^SlHlSS«E£©«^«i:|SllilC. 7U?Y-7»r B 1(Ct5 

SSS©fi^*7t-y h + r7-fe;i/S:fT OCli:A<T#-5© 
T. K7 773^#tt©tie.O€riC»T-5til?3«&©« 

O^ti. 7-37*Q7lHlSS$#U 7U37TFTT 
[0 0 4 3] mi Ott. JB3*«g»«lC«*V-^7* 



( 7 ) 



11 



fltt. 8**. ±fi3b'-yhb0 

~b2C»LTS*«Ea*?SDA3>A-^3 1 Sr. 
Tt3f7 hb3~b5l:MLW7fH + v/ty5- . 
7HIDA3>A-^3 2S^nffl^fcMCS 

«»»c«**ffl«io«^tHi;T**. io 

[0 0 4 4] ±Eftl~H3*ltiMl£&V>T 
«. V-X7*D7h7>->*X^i:LTNMOSh7> 

[0 0 4 5] 

y- h <h yj j- r - y •«© w fc?g 1 © 7 □ y x -r 20 

?ft. ^tAvi'©Mty-^7 ; tP'7h7>yXi' 

©« t fresan icm 3 © 7 7" d 9 x -f -v 7- s-t-n-e 

[0 0 4 6] SKS**SB©aj*|Hl8Sl3*>^T. 

7-X7*D7aiSSffl^5Ci:l:iO. ^IJ->'J3> 
TFT©«fc-5fcH«t«EV t h#*£<. 30 
©*€?fth7>vX*T0»£:ffr5KLTfc. t7t7h 
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U -> 'J 3 >T-ft«l::#(fcTSIR©aia A" 7 7 7 t 

[Bia©ffli!i&tt93] 

[01] *»W©m*K#B£jpTBJ&EIT*S. 
[02] ftfflH9!©fc*©*-r5>^i--KT*4. 

[H3] *5ew*«affls*is*a^«K©-«i**-r 

««6£0T'<&3. 

[04] *spH7-f AoflDSw-WS^-r^n^fH-r 

[0 5] ffijmmi:ff«y-*7*D7BK«ffli 

fc£ffl0il£SVriHl880T*5. 

[0 6] *f6Hj©m2*Jg^gg$^-riHlS§0TabS. 

[0 7] JB2H«5»«0«»«**-riaKiaT*S. 

[08] S82*Jfi»ffiC«sy-X7*n70BS€iBtft 
3l*gg©7k¥ F9-f AlCfcttSfflTjAu/ 7 TlCSffl u 

[0 9] *«M0SB3*lfi®«**-riaIttH-C**. 
[01 0] *3£;te»ffil;:&*7-X7*0 7@§g£»[ 

[011] ft*#J£^TlE]?g0T£S. 

11, 5 1, 6 1-y-77*D7h7>yX^, 1 
3. 5 3, 6 3, 6 9-'4t^. 14, 54, 64 
•■•7'J^V-vfiifiL 1 5, 5 5, 6 5-^107to 
ifZ-iy?. 1 6, 5 6, 6 6 -8 3 ©7^0^X1' y 
5=\ 1 7, 5 7, 6 7-12©7tD7'7-f7f. 2 1 
-ttfi-fcJk 2 2--«ftW, 2 3-iSK7^A-, 
2 4-*?h'7'fA'. 2 8-DA3>/W. 2 9-l~ 
2 9-n-tt7jA^7r. 3 0 -ttiTJlSB, 3 1 -S*B 
EXKSDA3>/'C-*'. 3 2-X-f7f H + t/t->^ 
7U"TSDArJ>A*-^. 7 1-l4 07tD^7 
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